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The  Impact  of  Seafood  Refusals  on  Imports  in  US  2000-2010 


Abstract:  Other  than  most  gravity  model  studies  that  treat  trade  policies  as 
dummy  variables,  this  paper  uses  the  import  refusal  data  of  U.S.  seafood  as 
continuous  variables  in  the  gravity  model  to  analyze  the  effects  of  the  refusal 
policies  on  the  seafood  imports  to  U.S.  Two  main  findings  are  unexpected.  First, 
all  coefficients  of  the  policies  except  for  one  have  positive  relations  with  the 
imports,  which  could  be  attributed  to  the  fact  that  the  increasing  refusal  cases 
might  be  a  consequence  of  increasing  seafood  imports.  Second,  within  the 
categories  of  charges  for  adulteration,  the  two  most  frequent  violations  have  no 
significant  impact  on  trade,  while  the  two  less  ones  do.  This  evidently  shows  that 
a  high  frequency  of  violations  does  not  affect  seafood  imports.  The  main  policy 
implication  from  this  paper  is  that  the  U.S.  FDA  border  refusal  measures  do  not 
significantly  distort  seafood  trade  flows  to  U.S. 
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The  Impact  of  Seafood  Refusals  on  Imports  in  US  2000-2010 


Introduction 

The  evaluations  of  effects  of  some  policies  depend  on  many  factors.  Trade 
policies  of  food  safety  in  the  United  States  (U.S.)  not  only  aim  to  protect 
domestic  consumers’  health  but  also  try  not  to  distort  the  normal  trade  flows 
(Buzby,  2003;  Henson,  2003).  Specifically,  the  U.S.  Food  and  Drug 
Administration  (FDA)  implements  a  series  of  policies  to  inspect  imported 
seafood  to  ensure  they  meet  U.S.  food  safety  requirements.  If  some  foods  are 
not  compliant  with  the  safety  requirements  they  will  be  refused  entry  to  the  U.S. 
markets.  These  unsafe  foods  are  often  detained,  destroyed,  or  shipped  back. 

The  objective  of  this  paper  is  to  analyze  the  effects  of  the  U.S.  refusal  policies  on 
the  total  seafood  imports.  The  other  two  effects  of  the  policies,  the  protection  of 
consumers’  health  and  the  social  welfare  will  not  be  detailed  discussed.  Even  if 
the  policies  have  a  negative  effect  on  trade  flow,  they  could  still  have  a  positive 
effect  on  social  welfare  (Disdier  and  Marette,  2010).  Since  the  health  effect  is 
usually  positive  (Otsuki,  Wilson,  and  Sewadeh,  2001),  these  policies  could  be 
beneficial  to  the  whole  society  of  the  importing  countries.  If  the  trade  effect  is 
positive,  the  welfare  effect  must  be  positive.  Thus,  together  with  the  positive 
health  effect,  the  total  effect  of  the  trade  policies  is  positive  not  only  for  the 
importing  countries,  but  also  for  the  entire  world  trade  system  of  the  seafood. 

Typical  trade  policy  is  to  impose  a  tariff.1  However,  the  adjustment  of  a  tariff  is 
usually  in  the  form  of  different  percentages,  making  it  difficult  to  estimate  the 
impact  of  a  tariff  on  the  trade  flows  using  an  econometric  model.  The  U.S. 
seafood  trade,  however,  offers  an  opportunity  to  evaluate  the  relationship 
between  its  refusal  policies  and  its  imports.  After  establishing  the  policies,  the 
occurrence  of  the  refusal  cases  can  be  considered  a  continuous  independent 
variable  and  the  effects  of  the  policies  can  be  estimated. 

To  evaluate  the  refusal  policies,  it  is  hypothesized  that  these  policies  have 
negative  effects  on  the  seafood  imports,  i.e.  the  more  refusal  cases,  the  less 
seafood  imports  to  the  U.S.  domestic  market.  In  addition,  because  the  policies 
are  a  combination  of  a  series  of  specific  measures,  it  is  reasonable  to  hypothesize 

1  Many  non-tariff  barriers  can  be  converted  to  the  equivalent  tariff,  i.e.  the  process  of 
tariffication. 
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that  a  higher  frequency  of  refusals  should  have  a  stronger  impact  on  the  policy 
objective.  These  two  hypotheses  are  to  be  tested  in  this  paper. 

The  structure  of  this  paper  is  as  follows.  Section  2  briefly  introduces  the  seafood 
refusal  policies  of  U.S.  FDA.  Section  3  presents  the  literature  review.  Data 
resources  and  descriptions  are  described  in  Section  4.  Section  5  addresses  the 
gravity  models,  hypotheses,  and  results.  Section  6  further  discusses  a  selection 
model  for  part  of  the  total  seafood  imports  and  the  marginal  effects  of  the  model. 
The  last  section  ends  with  a  conclusion. 

FDA  Refusal  Policies 

The  U.S.  FDA  executes  refusal  policies  that  ensure  that  foreign  products  that 
cannot  meet  one  or  more  of  the  written  safety  requirements  they  will  be  refused 
entry  to  the  U.S.  markets.2  These  policies  are  in  place  to  protect  domestic 
consumers’  health  and  are  based  on  the  Federal  Food,  Drug,  and  Cosmetic  Act 
and  other  laws.  Buzby  (editor,  2003)  and  Buzby,  Unnevehr,  and  Roberts  (2008) 
present  relatively  complete  policy  reviews  and  descriptive  quantitative  analyses 
of  the  policies.  This  paper  will  focus  on  the  econometric  study  of  the  refusal 
policies  of  seafood  imports. 

Usually,  the  refusal  policies  consist  of  two  stages.  At  the  first  stage,  the  FDA 
follows  a  set  of  “risk-based  criteria”  to  select  the  foods  that  will  be  examined 
and  detained  (Buzby,  Unnevehr,  and  Roberts,  2008).  If  previous  records  show 
that  any  foods  of  some  categories  or  from  some  countries  have  a  high  risk  of 
violating  the  requirements,  the  FDA  will  select  those  foods  to  be  detained  with 
or  without  physical  examination.  Anders  and  Westra  (2012)  provide  a  complete 
discussion  of  the  detentions. 

At  the  second  stage,  the  detained  seafood  will  be  refused  entry  to  U.S.  markets  if 
no  action  is  taken  to  satisfy  the  safety  requirements.  Figure  1  depicts  the  total 
value  of  seafood  refusals  and  detailed  values  of  refusals  from  four  income 
classes  of  countries  by  the  U.S.  FDA.  Although  the  amount  of  the  total  value 
fluctuates  dramatically  over  the  last  decade,  a  clear  trend  is  that  the  refusal  value 
from  lower-middle  income  countries  consists  of  the  main  part  of  the  total 
amount  (67.28%  on  average  from  2000  to  2010).  Thus,  the  following  analyses 
will  pay  particular  attention  to  these  countries. 


2  The  detailed  information  is  at 

http://www.fda.gov/ForIndustry/ImportProgram/ImportRefusals/default.htm. 
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Figure  1:  Refusal  Values  of  U.S.  Seafood  from  Exporters  of  Different  Income  Levels 

Source:  U.S.  FDA,  2011. 

Note:  The  data  of  2002  are  missing. 


There  are  four  main  types  of  refusal  charges  that  can  be  made  on  most  import 
foods,  including  seafood  by  the  FDA.  The  charges  include:  Adulteration, 
Insanitary,  Misbranding,  and  not  being  manufactured  under  the  Hazard  Analysis 
and  Critical  Control  Points  (MFRHACCP).3  For  seafood,  the  most  frequent 
charge  is  Adulteration  and  it  includes  approximately  200  types  of  violations.4 
The  most  common  violations  within  the  Adulteration  category  are  filth , 
salmonella ,  noprocess ,  and  vetdrugres.  A  brief  explanation,  including  the 
frequency  of  these  four  charges  and  the  four  main  violations  is  presented  in 
Table  1. 

Two  issues  are  worth  notice.  First,  since  the  FDA’s  process  of  choosing  the 
import  seafood  for  inspection  is  based  on  the  risk-based  criteria,  the  imports  of 
some  species  or  from  some  countries  will  have  a  higher  probability  of  being 
chosen.  On  the  surface,  it  is  not  a  random  process.  Under  the  surface,  it  is  a  type 
of  random  process,  known  as  stratified  sampling.  There  are  two  subpopulations 
of  seafood  imports,  one  has  a  low  probability  to  violate  the  safety  requirements; 
the  other  has  a  high  probability  of  violation.  The  FDA  usually  does  not  select 

3  The  specific  definitions  of  the  four  charges  are  at 

http  ://www.  fda.  gov/F  orlndustry/ImportProgram/ImportRefusals/ucm 144864.  him. 

4  The  complete  violations  of  Adulteration  can  be  found  at 

http  ://www.  fda.  gov/F  orlndustry/ImportProgram/ImportRefusals/ucm  1 44864.htm. 

And  FDA  classification  and  terminology  could  be  changed  over  time  (Buzby,  Unnevehr, 
and  Roberts,  2008). 
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samples  from  the  former  subpopulation  but  selects  all  samples  from  the  latter. 
Therefore,  this  process  of  sampling  could  be  considered  a  special  random 
process  and  the  variables  from  this  sampling  process  are  also  random  variables 
that  can  be  regressed  in  an  econometric  model. 


Table  1:  Frequency  and  Explanations  of  Charges  and  Selected  Violations 
of  U.S.  Seafood  Imports  (2001-2010) 


Codes 

Frequency 
(Percent  of  all 
charges) 

U.S.  FDA  explanations  of  charges 

Adulteration 

15997 

(80.9%) 

The  term  involves  the  content  of  a  product,  such  as  the  addition  of 
a  substance  that  makes  it  inferior,  impure,  or  not  genuine 

#  Filthy 

6174 

(35.9%) 

The  article  appears  to  consist  in  whole  or  in  part  of  a  filthy,  putrid, 
or  decomposed  substance  or  be  otherwise  unfit  for  food. 

#  Salmonella 

3751 

(21.8%) 

The  article  appears  to  contain  Salmonella,  a  poisonous  and 
deleterious  substance  which  may  render  it  injurious  to  health. 

#  No  process 

1330 

(7.7%) 

It  appears  that  the  manufacturer  has  not  filed  information  on  its 
scheduled  process. 

#  Vetdrugres 

914 

(5.3%) 

The  article  appears  to  contain  a  new  animal  drug  (or  conversion 
product)  that  is  unsafe  within  the  meaning  of  section  512.  Product 
contains 

Insanitary 

3167 

(16.0%) 

The  product  appears  to  have  been  prepared,  packed,  or  held  under 
insanitary  conditions  whereby  it  may  have  become  contaminated 
with  filth,  or  whereby  it  may  have  been  rendered  injurious  to 
health. 

Misbranding 

407 

(2.1%) 

It  includes  untruthful  or  misleading  statements  on  labels  and 
labeling  and  includes  products  missing  appropriate  labeling  or 
packaging. 

MFR  HACCP 

209 

(1.0%) 

The  product  appears  to  have  been  prepared,  packed,  or  held  under 
insanitary  conditions,  or  it  may  be  injurious  to  health,  due  to 
failure  of  the  foreign  processor  to  comply  with  HACCP. 

Sources:  l.U.S.  FDA,  2011; 

2.  Buzby,  Unnevehr,  and  Roberts  (2008); 

3.  http://www.fda.gov/ForIndustry/ImportProgram/ImportRefusals/ucml44864.htm. 


Second,  if  some  seafood  is  found  in  violation  of  the  safety  requirements  it  will 
be  detained  with  or  without  physical  examination.  The  reasons  for  detentions  are 
various.  Some  violations  are  less  serious  than  others,  such  as  a  mislabeled  item 
which  can  easily  be  corrected.5  If  the  exporters/importers  provide  evidence  that 
the  violation  has  been  corrected  and  the  seafood  is  now  in  compliance  with 
FDA’s  standards,  then  it  will  be  released  and  can  enter  the  U.S.  markets. 
Therefore,  some  detentions  will  not  have  serious  effects  on  the  trade  flow.  Foods 
that  cannot  be  corrected  to  satisfy  the  safety  requirements  will  be  refused  to  enter 
the  U.S.  markets. 


5  The  FDA  may  detain  the  import  products  that  just  appear  to  violate  the  food  safety 
requirements,  e.g.,  the  labeling  issue.  But  actually  they  may  not  really  violate  the  essential 
requirements. 
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Literature  Review 


The  empirical  research  on  international  trade  has  a  history  of  several  decades, 
especially  in  three  sub-disciplines:  the  theoretical  basis  between  the  trade 
principles  and  econometric  models,  the  policy  analyses  to  specific  border 
measures,  for  example,  the  food  safety  requirements,  and  the  techniques  of 
modeling  the  trade  policies. 

The  gravity  model  has  been  a  simple  and  effective  workhorse  in  trade  research 
since  Poyhonen  (1963)  brought  the  concept  of  gravity  from  physics  to 
economics.  A  more  formal  improvement  of  the  model  in  terms  of  trade  theory  is 
provided  by  Anderson  (1979),  Bergstrand  (1989),  and  Deardorff  (1998)  who 
build  a  firm  foundation  onto  the  classical  Heckscher-Ohlin-Samuelson  (year?) 
framework.  Recently,  much  attention  has  been  paid  to  the  extension  of  the 
gravity  model  to  concrete  real  world  applications;  for  instance,  monopolistic 
competition  in  the  global  commodity  markets  (Anderson  and  van  Wincoop, 
2003),  complexities  arising  from  zero  and  asymmetric  trade  flows  (Helpman, 
Melitz  and  Rubinstein,  2008),  and  welfare  measures  based  on  the  gravity 
function  (Disdier  and  Marette,  2010).  Although  the  theoretical  foundations  of  the 
gravity  model  framework  have  been  debated  for  a  long  time  (Bergstrand,  1998; 
Grossman,  1998),  its  empirical  application  has  played  a  core  role  in  the  policy 
research  of  trade  literature. 

Numerous  studies  have  worked  on  the  relationship  between  food  safety  and 
international  trade  after  the  Agreement  on  the  Application  of  Sanitary  and 
Phytosanitary  Measures,  or  the  SPS  Agreement,  was  signed  as  part  of  the  official 
documents  of  World  Trade  Organization  in  1995  (Unnevehr  and  Roberts,  2003; 
Plaggenhoef,  Batterink,  and  Trienekens,  2002;  Gruszczynski,  2010).  Several 
studies  have  focused  on  this  topic  in  the  context  of  developing  countries 
(Achterbosch  and  van  Tongeren,  2002;  Athukorala  and  Jayasuriya,  2003). 
Economic  analyses  focus  on  the  impact  of  SPS  policies  on  food  commodity 
trade  flows  (Caswell,  2000;  Antle,  2001),  social  welfare  (Swinbank,  1993; 
Disdier  and  Marette,  2010),  and  some  are  directly  based  on  consumers’  health 
(Otsuki,  Wilson,  and  Sewadeh,  2001;  Wilson,  2003).  Policy  analysis  regarding 
seafood  trade  under  the  SPS  Agreement  is  also  widely  discussed;  Anders  and 
Caswell  (2009)  provide  a  nearly  complete  review  of  the  literature  on  this  topic. 

As  results  of  the  policy  research,  since  the  SPS  Agreement  may  obstruct  some 
trade  flows  and  it  can  be  one  of  the  non-tariff  barriers,  most  studies  draw  a 
general  conclusion,  at  least  in  a  short-run  period  after  the  implementation  of  the 
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Agreement,  that  these  barriers  have  negative  effects  on  the  exports  from 
developing  countries  (Henson  and  Loader,  2001;  Swann,  2010).  However, 
Anders  and  Caswell  (2009)  and  Nguyen  and  Wilson  (2009)  argue  that  one  of  the 
SPS  measures,  the  mandatory  Hazard  Analysis  Critical  Control  Points  (HACCP) 
approach  in  safe  seafood  processing,  has  positive  effects  for  some  developing 
countries  to  improve  their  potential  export  advantages.  In  addition,  Disdier  and 
Marette  (20 1 0)  explain  that  even  if  the  trade  effect  is  negative,  the  social  welfare 
could  be  positive;  meaning  that  some  trade  policy  can  be  beneficial  to  the  whole 
society.  The  application  of  the  SPS  Agreement  may  not  have  a  long  enough 
history  in  the  sense  of  the  adjustment  of  trade  advantages;  however,  with  more 
data  and  research  on  this  topic  in  the  future,  the  pessimistic  conclusions  would 
gradually  lose  supporters  and  optimistic  findings  might  gain  more  support. 

Finally,  on  the  technical  side,  most  studies  use  a  dummy  variable  in  the 
empirical  models  to  represent  the  change  of  policy  measures  (Anders  and 
Caswell  2009;  Disdier  and  Marette,  2010).  Although  the  implementation  or 
cancellation  of  policies  is  a  stylistic  fact  of  many  actual  policy  changes,  it  is 
better  if  some  continuous  policy  variation  can  be  observed  and  thus  the  empirical 
model  can  be  analyzed  with  a  continuous  variable  instead  of  a  dummy  variable. 
Another  common  method  of  modeling  policy  changes  is  to  set  some  policy  to 
certain  level,  for  instance,  the  maximum  residual  limit  of  pesticides  permitted  in 
food  products  (Wilson  and  Otsuki,  2002),  and  then  discuss  their  effects. 
However,  it  is  also  not  possible  to  research  the  actual  economic  impacts  of  the 
different  levels  of  the  policy  because  not  all  the  levels  are  realistic  variables.  In 
fact,  an  initiative  feature  of  this  paper  is  a  series  of  continuous  policy  variables 
are  applied  in  econometric  models  to  explore  their  impact  on  the  seafood  trade. 

A  recent  progression  within  the  study  of  the  gravity  model  is  the  application  of 
Heckman  sample  selection  model  or  Heckman  model.  Considering  the  panel 
nature  of  the  data  and  that  there  is  a  zero  trade  flow  between  some  partners  for 
some  products,  several  new  modeling  techniques  are  introduced  in  the  literature 
of  gravity  model  (Harris,  and  Maty  as,  1998;  Bun  and  Klaassen,  2002; 
Westerlund,  and  Wilhelmsson,  2006;  Haq,  Meilke  and  Cranfield,  2010).  Herrera 
(2010)  compares  most  of  these  methods  and  finds  the  Heckman  model,  which 
has  advantages  especially  when  censoring  issues  and  zero  trade  flows  exist,  is 
relatively  the  best  among  other  strategies.  In  Section  6,  the  marginal  effects  of 
the  violation  of  semolina  are  computed  using  the  Heckman  model  with  shrimp 
and  tuna  import  data. 

In  this  paper,  we  will  analyze  the  effects  of  refusals  on  the  U.S.  seafood  trade 
using  the  U.S.  seafood  imports  data.  Since  the  occurrence  of  each  refusal  case, 


6 


with  high  or  low  probability,  is  random  after  the  refusal  standards  are  set,  an 
econometric  model  can  be  built  to  estimate  the  relationship  between  the  refusal 
cases  and  the  seafood  imports. 


Data 

Two  main  panel  datasets  are  used  in  this  paper.  The  first  dataset  is  the  seafood 
import  refusals  by  the  U.S.  FDA  with  data  from  2000  to  November  20106.  The 
FDA  collects  daily  refusal  data  and  releases  a  monthly  Inspection  Refusal  Report 
(IRR).7  According  to  the  Freedom  Information  Request  applied  in  FDA8,  the 
dataset  used  in  this  paper  is  reorganized  from  the  IRR  and  includes:  the  value  (in 
U.S.  dollar),  volume  (in  kilograms),  products  and  their  categories,  country  of 
origin,  charges  and  specific  violations,  decisions  after  inspection  (detained  with 
or  without  physical  examination),  and  date  of  the  refusal  activity.  With  this  data, 
we  analyze  the  relationship  between  the  total  seafood  imports  and  the  occurrence 
of  the  different  policy  decisions. 

The  second  dataset  is  the  summary  of  seafood  trade  from  the  top  35  exporting 
countries  to  the  U.S.,  from  2000  through  2010.  This  dataset  is  from  a  database 
of  “Global  Agricultural  Trade  System  (GATS),  Foreign  Agricultural  Service 
(FAS),”  by  the  U.S.  Department  of  Agriculture  (USDA).9This  database  provides 
yearly  data  on  international  fish  trade  in  both  value  (in  U.S.  dollar)  and  volume 
(in  kilograms)  for  most  species. 

Other  data  is  also  needed  to  perform  the  analysis.  Data  of  total  seafood  exports 
(in  U.S.  dollar,  including  Chapter  3  and  parts  of  Chapter  16  in  the  Harmonized 
System)  from  the  35  exporting  countries  are  extracted  from  United  Nations’ 
Comtrade10  and  the  data  for  Taiwan  is  from  its  Ministry  of  Finance.* 11  8  missing 
values  in  Chapter  3  and  11  missing  values  in  Chapter  16  are  filled  by  linear 
trending  functions.  Yearly  gross  domestic  product  (GDP)  in  constant  2000  US 
dollar,  the  foreign  exchange  rates  between  the  U.S.  dollar  and  exporting 
countries’  domestic  currencies,  and  the  classifications  based  on  income  per 
capita  of  each  country  are  retrieved  from  the  World  Bank.  Data  on  Taiwan’s 
exchange  rates  are  from  the  Penn  World  Table  7.0. 12  Missing  values  of  exchange 


6  Data  from  2002  is  missing.  Though  the  data  of  December  2010  is  not  included,  it  might  not 
affect  the  general  results. 

7  The  report  is  at  http://www.accessdata.fda.gov/scripts/importreiusals. 

8  The  regulation  is  at  http://www.fda.gov/RegulatoryInformation/FOI/default.htm. 

9  The  database  is  at  http://www.  http://www.fas.usda.gov/gats/default.aspx. 

10  The  database  is  at  http://comtrade.un.org. 

11  The  database  is  at  http://www  .mof.gov.tw/public/Data/statistic/trade/v370.htm. 

12  The  database  is  at  http://pwt.econ.upenn.edu/. 
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rates,  including  Ecuador  and  Panama’s  data,  are  from  OANDA13.  Distance 
measurements  (in  kilometers)  between  the  biggest  U.S.  cities  and  the  seafood 
exporting  countries  were  obtained  from  a  database  administrated  by  the  Centre 
d’ Etudes  Prospectives  et  d* Informations  Internationales  (CEPII).  14 

Table  2:  Descriptive  Statistics 


Variables 

Mean 

Standard 

Minimum 

Maximum 

Deviation 

Value 

Value 

Dependent  Variables 


Import /  (million  U.S.  dollars) 

329.27 

526.54 

3.73 

2369.39 

Import jp  (metric  tons) 

59.06 

101.86 

0.52 

562.85 

shrimptuna^  (million  U.S.  dollars) 

125.09 

284.65 

0.00 

2024.37 

shrimptuna-iP  (metric  tons) 

21.10 

49.06 

0.00 

350.28 

Independent  Variables 


GDP  (10  billion  U.S.  dollars) 

109.00 

6.53 

99.0 

117.00 

SeafoodExport 
(100  million  U.S.  dollars) 

1.47 

2.02 

0.0009 

14.70 

Exchange  (1  U.S.  dollar 
in  exporting  country  currency) 

1228.70 

4712.85 

0.50 

25884.95 

Distance  (kilometers) 

4888.00 

2953.95 

462.00 

10160.00 

Language  (English^!,  others^O) 

0.29 

0.45 

0 

1 

Adulteration  (cases,  FDA  charges) 

32.24 

61.13 

0.00 

436.00 

#filthy(ca. ses,  violation  in  Adulteration) 

13.36 

27.43 

0.00 

182.00 

# salmonella 

(cases,  violation  in  Adulteration) 

7.62 

19.63 

0.00 

157.00 

#noprocess 

(cases,  violation  in  Adulteration) 

2.08 

5.05 

0.00 

36.00 

#vetdrugres 

(cases,  violation  in  Adulteration) 

2.09 

12.75 

0.00 

170.00 

Misbranding  (cases,  FDA  charges) 

5.27 

10.64 

0.00 

82.00 

Insanitary  (cases,  FDA  charges) 

0.83 

3.82 

0.00 

47.00 

Exporter’s  Income  Level  (1-4) 

1.99 

0.87 

1 

4 

NAFTA 

0.06 

0.24 

0 

1 

MERCUSOR 

0.05 

0.22 

0 

1 

ASEAN 

0.12 

0.32 

0 

1 

APEC 

0.42 

0.49 

0 

1 

ANDEAN 

0.12 

0.32 

0 

1 

Note:  Detailed  definitions  of  the  variables  are  in  Table  2  and  in  the  explanations  of  models. 

Source:  U.S.  FDA,  2011;  GATS,  FAS,  USDA,  2011;  World  Bank  Database,  2011;  UN  Comtrade,  2011; 
Penn  World  Table  7.0 , 201 1;  OANDA,  2011;  and  CEPII,  2009. 


13  The  address  is  at  http://www.oanda.com/convert/fxaverage. 

14  The  database  is  at  http://www.cepii.fr/anglaisgraph/bdd/distances.htm. 
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Since  the  two  main  datasets  have  different  time  frequencies,  i.e.  the  first  is  a 
daily  base  and  the  second  yearly  base,  it  is  necessary  to  merge  them  into  one 
yearly  dataset.  After  the  merger,  a  new  panel  dataset  has  the  common  data  of  33 
countries  from  the  years  2000  to  2010.  Because  the  first  dataset  has  no  data  in 
2002,  the  merger  procession  automatically  deletes  the  data  in  2002  in  the  second 
dataset.  Thus,  there  is  no  discrepancy  in  the  new  dataset.  Table  2  presents 
descriptive  statistics  of  all  the  variables.  It  is  worth  noting  that  in  the  original 
dataset,  the  four  income  levels  of  all  exporters  are  listed  as  1  through  4  for 
simplicity.  For  ease  of  explanation  in  the  final  results,  however,  each  income 
level  will  be  represented  as  a  dummy  variable. 

Gravity  Models  and  Results 

The  gravity  model  has  a  reputation  of  not  only  theoretical  solidness  but  also 
empirical  effectiveness  in  the  analysis  of  trade  policy.  Deardorff  (1998)  strictly 
derives  the  model  from  a  Heckscher-Ohlin  principle.  This  paper  will  directly 
employ  a  series  of  typical  logarithms  gravity  models  without  theoretical 
derivation  to  discuss  the  effects  of  the  seafood  import  refusal  policy  of  the  U.S. 
FDA. 

In  application,  although  there  are  no  strict  rules  when  building  a  gravity  model,  it 
usually  includes  three  parts.  The  first  part  is  the  so-called  “gravity  part”  (Behrens, 
Lamorgese,  Ottaviano,  and  Tabuchi,  2004),  that  involves  the  distance  between 
partners  and  the  “mass”  or  “size”  of  them,  proxied  by  GDP,  population,  and 
trade  values.  The  second  part  is  the  policy  variables  in  discussion  that  plays  a 
key  role  in  policy  research.  The  last  part  is  optional  and  can  contain  some 
variables  in  which  the  specific  study  is  interested.  In  this  paper,  several  free  trade 
areas  and  country  groups  of  different  income  levels  will  be  included.  The  former 
reflects  the  characteristics  of  distance  and  the  latter  incorporates  the  trends 
shown  in  Section  2,  in  which  the  countries  of  low-middle  income  account  for  the 
vast  majority  of  the  seafood  refusals. 

Two  types  of  gravity  models  are  constructed  and  two  specific  hypotheses  will  be 
tested.  The  Type  A  models  will  examine  the  effects  of  three  of  the  charges 
(Adulteration,  Insanitary,  and  Misbranding)  on  the  total  U.S.  seafood  imports. 
The  Type  B  models  will  study  the  relationship  of  the  four  violations  {filth, 
salmonella,  noprocess,  and  vetdrugres)  within  the  charge  of  adulteration  on  the 
U.S.  seafood  imports.  Each  type  has  its  own  basic  model  and  some  extended 
models.  Based  on  the  policy  backgrounds,  two  main  hypotheses  to  be  tested  are: 


9 


Hypothesis  1:  For  both  type  A  and  type  B  models,  the  signs  on  the  coefficients 
are  all  negative; 

Hypothesis  2:  For  both  type  A  and  type  B  models,  the  higher  the  occurrence 
frequency,  the  higher  the  statistical  significance.  Simply  speaking,  the  statistical 
significance  of  Adulteration  will  be  no  less  than  that  of  the  other  charges  and  the 
statistical  significance  of filthy  will  be  no  less  than  that  of  the  other  violations. 

Moreover,  two  extended  models  of  each  basic  model  are  built  to  address  the 
detailed  effects  of  different  classes  of  exporting  countries  on  the  U.S.  seafood 
imports. 

Models  of  Type  A:  Three  Charges  Models 

The  basic  gravity  model  of  refusal  charges  in  the  logarithmic  form  can  be 
specified  as: 

ln(Im  port]t )  =  J30  +  ln( GDPt )  +  J32  In ( SeafoodExport it ) 

+  P3  ln( Dis  tan  cei )  +  p4  ln( Exchange it )  +  p5  ( Language )  ^ 

+  P6  ln( Adulteration it )  +  p7  ln( Misbranding it ) 

+  P8  ln( Insanitary  it  )  +  e{ 

where  Import /  denotes  the  imports  of  seafood  to  the  U.S.  in  year  t  from  country 
i  and  the  superscript  v  distinguishes  the  data  of  dollar  value  (Imports)  or  volume 
in  kilograms  {Import ,P)  of  the  imported  seafood;  GDP,  stands  for  the  U.S.  Gross 
Domestic  Production  in  year  t  at  constant  price  as  a  proxy  of  the  “mass”  of 
importer;  SeafoodExport,,,  a  proxy  of  “size”  of  exporter,  denotes  the  value  of  sea 
food  exports  from  country  i  to  the  U.S.  in  year  t;  Exchange it  represents  the 
market  exchange  rate  between  the  U.S.  dollar  and  each  exporting  countries’ 
domestic  currency;  language  denotes  a  binary  dummy  equaling  1  if  the  first 
official  language  of  the  exporter  is  English  and  0  otherwise;  Adulteration it, 
Misbranding and  Insanitary,,  are  three  of  four  types  of  FDA  refusal  charges  of 
seafood  as  adulteration,  misbranding,  and  insanitary  to  exporting  countries  i  in 
year  t,  respectively;  p 's  are  the  coefficients  to  be  estimated;  the  error  term  s  in 
the  panel  data  model  is  assumed  to  be  normally  distributed  with  mean  zero. 

To  further  analyze  the  effects  of  income  levels  on  U.S.  seafood  imports,  four 
classes  of  countries  are  included  as  high,  upper-middle,  lower-middle,  and  low 
income  countries.  Model  2  for  this  analysis  is  as  follows: 
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(2) 


ln(Im  portvit )  =  J30  +  ln( GDPt )  +  p 2  ln( SeafoodExportit ) 

+  P3  ln( Dis  tan  cei )  +  J34  In ( Exchange it )  +  p5  ( Language ) 

+  P6  ln(  Adulteration it )  +  ft 7  ln( Misbranding it )  +  fi8  ln( Insanitary  it ) 

+  P9  (Uppermiddlei )  +  p10  ( Lowermiddlei )  +  Pn(  Lowi )  +  si 

where  uppermiddlei ,  lowermiddle y,  and  lowt  are  dummies  of  the  particular 
income  levels  of  exporting  countries  equaling  1  if  the  country  belongs  to  the 
group  and  0  otherwise;  all  other  variables  are  the  same  as  in  Model  1 . 

In  order  to  decompose  the  geographic  effects,  Model  3  contains  a  detailed 
geographic  analysis  that  includes  five  groups  of  regional  trade  agreements, 
ANDEAN,  APEC,  ASEAN,  MERCUSOR,  and  NAFTA.15  As  these  groups  are 
not  a  complete  set  of  the  whole  world  they  can  all  enter  the  model: 

ln(Im  portvu  )  =  p0  +  p,  ln( GDPt )  +  P2  ln( SeafoodExport it ) 

+  P3  In ( Dis  tan  cei )  +  P4ln( Exchange it )  +  p5  ( Language ) 

+  p6  ln( Adulteration it )  +  p7  ln( Misbranding it )  +  P8  ln( Insanitary it )  (3) 

+  P9  (ANDEAN )  +  pi0  (APEC )  +  Pu  (ASEAN )  +  P12  (MERCUSOR  ) 

+  P13  (  NAFTA  )  +  si 

where  each  trade  group  has  its  dummy  equaling  1  if  the  country  belongs  to  the 
group  and  0  otherwise;  all  other  variables  are  the  same  as  in  Model  1 . 

To  explore  the  impacts  of  the  above  determinants  on  the  volume  of  trade,  three 
other  models  are  set  with  a  dependent  variable  of  volume  of  U.S.  seafood 
imports  (in  kilograms).  These  three  models  are  not  explicitly  listed  but  the 
results  are  reported  in  Table  3. 

Models  of  Type  B:  Four  Violations 

Within  the  charge  of  Adulteration,  the  four  most  frequent  violations  are  selected, 
i.e.  filth ,  salmonella ,  noprocess ,  and  vetdrugres.  To  analyze  the  effects  of  these 
violations  on  the  total  seafood  imports,  the  basic  gravity  model  is  specified  as: 


15  They  are  ANDEAN  Community  of  Nations,  Asia-Pacific  Economic  Cooperation, 
Association  of  Southeast  Asian  Nations,  MERCUSOR  economic  and  political  agreement, 
and  North  American  Free  Trade  Agreement,  respectively.  The  member  countries  of  each 
group  are  in  the  Appendix. 


11 


(4) 


ln(Im  portvit )  =  J30+  J3}  ln( GDPt )  +  p2  ln( SeafoodExport it ) 

+  P3  ln( Dis  tan  cet )  +  P4ln( Exchange it )  +  p5  ( Language ) 

+  p6  ln(  filthy it )  +  P7  ln( salmonella it )  +  P8  ln( noprocess it ) 

+  P9  In  ( vetdruresi{ )  +  si 

where  the  filthy^ ,  salmonellau ,  noprocessu,  and  vetdrugresn  are  the  violations  of 
country  i  at  year  /,  respectively;  all  other  variables  are  the  same  as  in  Model  1 . 

To  simplify,  the  extended  models  of  Type  B  will  not  be  listed;  however,  all  of 
the  results  are  reported  in  Table  4, 

Estimation  Methods  and  Result  Analyses 

Herrera  (2010)  describes  the  complete  estimation  method  for  gravity  models 
with  panel  data,  which  are  applied  here.  Heteroskedasticity  is  a  common 
problem  in  gravity  modeling.  For  instance,  the  fixed  effect  model  will  drop  out 
the  results  of  heteroskedastic  variables  that  are  in  the  same  group,  such  as 
distance.  Thus,  the  random  effect  model  with  robust  standard  errors  is  the 
appropriate  method  to  use  with  this  dataset.16  For  the  time  period  is  not  long 
enough,  the  issue  of  autocorrelation  is  not  considered.  Table  3  reports  the  results 
of  import  values  (in  U.S.  dollars)  and  volumes  (in  kilograms)  for  all  of  the  Type 
A  models. 

One  of  the  main  purposes  of  this  paper  is  to  analyze  the  impacts  of  the  refusal 
charges  on  the  U.S.  seafood  imports.  The  results  presented  in  Table  3  show  that 
there  are  no  significantly  negative  coefficients  on  the  refusal  charges;  therefore, 
it  is  clear  that  Hypothesis  1  is  rejected.  Two  possible  reasons  could  explain  these 
results.  Firstly,  the  refusal  ratio,  which  can  be  defined  as  the  ratio  of  refused 
import  value  over  the  total  import  value,  is  extremely  low.  Figure  2  depicts  the 
ratio  from  2000  to  2010  with  a  missing  point  in  2002.  As  the  highest  ratio  is  only 
6%o,  with  the  average  ratio  of  4%o,  it  could  hardly  affect  the  total  import  value  in 
both  magnitude  and  trend.  Thus,  the  results  in  all  of  the  models,  which  show  that 
all  of  the  coefficients  on  the  charges  are  not  expected  as  significantly  negative, 
are  acceptable. 


16  Moreover,  for  the  data  of  this  paper,  the  results  of  Generalized  Least  Squares  (GLS) 
method  are  also  obtained  and  the  economic  meanings  of  the  coefficients  from  a  GLS  model 
are  more  complicated  to  explain  than  that  of  a  random  effect  model.  Therefore,  considering 
the  economic  logic  of  the  results,  only  the  random  effect  model  with  White  robust  standard 
errors  is  reported  in  this  paper. 
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Table  3:  Refusal  Charges  on  U.S.  Seafood  Imports,  2000-2010 


Regressand: 
Seafood  Imports 

Value  in  U.S.  dollar 

Volume  in  kilogram 

Model  1 

Model  2 

Model  3 

Model  1 

Model  2 

Model  3 

constant 

7.101*** 

(1.742) 

7.505*** 

(1.693) 

9.283*** 

(5.827) 

7.166*** 

(1.975) 

7.355*** 

(2.036) 

9.178*** 

(2.862) 

In(GDP) 

0.034 

(0.043) 

0.037 

(0.046) 

0.022 

(0.043) 

-0.025 

(0.047) 

-0.020** 

(0.049) 

-0.070** 

(0.050) 

In(SeafoodExport) 

0.287*** 

(0.054) 

0.284*** 

(0.050) 

0.264*** 

(0.054) 

0.163*** 

(0.049) 

0.159*** 

(0.047) 

0.133*** 

(0.048) 

In(Distance) 

-0.256 

(0.158) 

-0.332* 

(0.166) 

-0.481** 

(0.234) 

-0.032 

(0.207) 

-0.075* 

(0.219) 

-0.139* 

(0.362) 

In(Exchange) 

0.064 

(0.053) 

-0.002 

(0.053) 

0.079* 

(0.058) 

0.138* 

(0.056) 

0.076* 

(0.058) 

0.155*** 

(0.063) 

Language 

-0.305 

(0.330) 

-0.264 

(0.388) 

-0.515* 

(0.308) 

-0.325 

(0.381) 

-0.333 

(0.490) 

-0.519 

(0.390) 

In(Adulteration) 

0.031* 

(0.016) 

0.028* 

(0.016) 

0.032* 

(0.016) 

0.005 

(0.019) 

0.003 

(0.018) 

0.008 

(0.019) 

In(Misbranding) 

0.029 

(0.020) 

0.030 

(0.020) 

0.028 

(0.021) 

0.052** 

(0.023) 

0.053* 

(0.023) 

0.051* 

(0.023) 

ln(  Insanitary) 

-0.003 

(0.025) 

0.001 

(0.024) 

-0.009 

(0.027) 

0.035 

(0.034) 

0.038 

(0.033) 

0.028 

(0.034) 

Upper-middle 

0.179 

(0.420) 

0.126 

(0.530) 

Lower-middle 

1.182*** 

(0.373) 

1.069*** 

(0.396) 

Low  Income 

0.493 

(0.839) 

-0.288 

(0.815) 

NAFTA 

0.495 

(0.591) 

1.461 

(0.844) 

MERCUSOR 

0.036 

(0.707) 

0.829** 

(0.993) 

ASEAN 

-0.013 

(0.248) 

0.244 

(0.220) 

APEC 

1.075*** 

(0.407) 

1.115* 

(0.519) 

ANDEAN 

-0.420 

(0.475) 

-0.242** 

(0.495) 

Hausman 

6.97 

7.65 

3.88 

864.91***3 

886.23***a 

6.80 

BP  hetero 

94.37*** 

65.61*** 

120.91*** 

66.58*** 

50.04*** 

46.15*** 

Observations 

347 

347 

347 

347 

347 

347 

R2  overall 

0.45 

0.53 

0.60 

0.29 

0.39 

0.51 

Wald  x2 

66.32*** 

82.39*** 

154.63*** 

49.64*** 

59.52*** 

93.79*** 

Note:  a.  For  these  two  models,  although  the  Hausman  tests  support  the  fixed  effects,  the  LM  tests  support 
the  random  effects.  For  the  comparability  with  other  four  models,  only  the  random  effects  are  reported. 


Secondly,  because  the  refusal  ratio  is  so  low  we  determine  that  the  causal 
relationship  is  not  as  we  hypothesized,  with  the  refusal  values  affecting  the  total 
imports  but  rather,  it  is  the  total  import  values  that  are  affecting  the  refusal 
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values.  In  other  words,  the  increasing  total  seafood  imports  leads  to  the 
increasing  refusal  value  (as  in  Figure  2). 


oooooooooo 
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—♦—refusal  ratio 
- trend  line 


Figure  2:  Refusal  Ratio  of  Refused  Value  to  Total  Import  Value  of  U.S  Seafood 

Source:  U.S.  FDA,  2011. 


Regarding  Hypothesis  2,  the  results  of  three  charges  in  Table  3  confirm  this 
hypothesis  only  in  terms  of  value  models  but  not  confirm  it  in  terms  of  volume 
models.  In  the  value  models,  since  Adulteration  is  the  most  frequent  charge  and 
is  significant  (though  in  the  sign  of  positive,  0.031,  0.028,  and  0.032  in  three 
models,  respectively),  Hypothesis  2  is  true  for  these  models.  For  the  volume 
models,  however,  Misbranding  is  not  the  most  frequent  charge  but  is  significant 
(though  in  the  sign  of  positive,  0.052,  0.053,  and  0.051  in  three  models, 
respectively),  thus  Hypothesis  2  is  not  true  for  these  three  models.  A  possible 
explanation  might  be  that  the  increasing  demand  and  imports  are  prone  to 
stimulate  Misbranding  cases  in  terms  of  trade  volume,  while  Adulteration  and 
Insanitary  are  not  easy  affected  in  this  situation.  Therefore,  Hypothesis  2  is 
partly  confirmed  in  the  refusal  charges  models. 

Table  3  also  reports  that  GDP  has  no  significant  influence  on  the  value  of  the 
total  seafood  imports.  However,  GDP  does  have  a  significant  negative  influence 
on  the  import  volumes  (-0.020  and  -0.070,  respectively)  which  can  be  explained 
by  the  structure  of  seafood  imports  changing  from  low  value-added  species  to 
high  value-added  species  as  the  U.S.  GDP  increases.  Thus,  providing  that  the 
total  import  value  has  no  remarkable  changes,  as  more  high  value-added  species 
are  imported  the  volume  of  total  imports  should  decrease. 
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For  the  seafood  export  and  distance,  their  coefficients  are  reasonable  in  spite  of 
some  coefficients  on  distance  not  being  significant.  The  strong  and  positive 
relationship  between  seafood  exports  and  U.S.  imports  reflects  the  fact  that  the 
advantages  from  seafood  exporters  are  the  major  cause  in  the  trade  pattern.  The 
negative  and  insignificant  coefficients  on  distance  indicate  that  the  distance  is 
not  a  key  factor  in  the  seafood  trade  from  the  world  market  to  U.S,  relative  to  the 
trade  potential  of  exporters. 

In  addition,  the  significant  relationship  between  the  exchange  rates  and  the 
seafood  imports  is  positive  in  four  of  six  models,  0.079,  0.138,  0.076,  and  0.155, 
respectively.  This  result  is  unexpected  and  indicates  that  the  stronger  the 
domestic  currency  of  exporting  countries  relative  to  U.S.  dollar,  the  higher  the 
seafood  imports.  From  the  perspective  of  seafood  trade,  this  result  might  suggest 
it  is  not  a  causal  relationship  but  only  a  quantitative  relationship  between  two 
increasing  data  trends.  Because  the  seafood  trade  alone  usually  has  no  influence 
on  the  exchange  rates,  it  is  difficult  to  hypothesize  that  the  higher  seafood 
imports  lead  to  higher  exchange  rates. 

Regarding  the  language  effect,  the  only  significant  coefficient  is  for  the  value 
Model  3.  The  significant  negative  coefficient  (-0.515)  indicates  that  language  is 
no  longer  an  obstacle  for  non-English  speaking  countries  to  trade  with  US.  This 
may  reflect  the  fact  that  English  is  already  a  worldwide  accepted  business 
language. 

Finally,  when  considering  the  extended  models,  it  is  clear  for  both  value  and 
volume  models  that  the  countries  of  lower-middle  per  capita  income  are  the  only 
significant  country  group  that  influences  seafood  imports.  This  result  is  exactly 
compatible  with  the  findings  presented  in  the  introduction  based  on  the  seafood 
refusal  policy  of  U.S.  FDA  (Figure  1).  The  reason  is  straightforward;  the  exports 
from  lower-income  countries  account  for  the  large  part  of  the  total  refusal  value 
(at  an  average  of  76.8%).  For  the  geographic  characteristics,  APEC  countries 
account  for  77.7%  of  the  total  value  of  U.S.  seafood  imports  and  79.9%  of  the 
volume.  Thus,  these  countries  are  significant  in  both  value  and  volume  models. 
In  addition,  looking  at  the  volume  models,  the  coefficient  on  ANDEAN 
countries  is  negative  (-0.242).  An  interesting  explanation  may  be  that  the 
seafood  exports  to  U.S.  from  ANDEAN  countries  are  being  replaced  by 
MERCUSOR  countries  (0.829).  The  two  country  groups  are  both  located  in 
South  America,  yet  the  ANDEAN  countries  are  relatively  closer  in  distance  to 
the  U.S.  than  the  MERCUSOR  countries.  In  terms  of  the  volume  of  trade,  the 
distance  really  matters.  Therefore,  the  ANDEAN  countries  have  a  greater 
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advantage  and  the  replacement  could  happen.  This  could  be  the  reason  that  the 
two  country  groups  have  significant  but  opposite  signs  in  the  volume  model. 


Table  4:  Refusal  Violations  on  U.S.  Seafood  Imports,  2000-2010 


Dependent  variable: 
Seafood  Imports 

Value  in  U.S.  dollar 

Volume  in  kilogram 

Model  4 

Model  5 

Model  6 

Model  4 

Model  5 

Model  6 

constant 

7.252*** 

(1.710) 

7.704*** 

(1.727) 

9.304*** 

(2.114) 

7.463*** 

(1.917) 

7.786*** 

(2.086) 

9.502*** 

(2.920) 

In(GDP) 

0.029 

(0.042) 

0.030 

(0.047) 

0.016 

(0.043) 

-0.034 

(0.048) 

-0.036 

(0.051) 

-0.087* 

(0.052) 

In(SeafoodExport) 

0.290*** 

(0.053) 

0.285*** 

(0.048) 

0.267*** 

(0.053) 

0.168*** 

(0.  049) 

0.160*** 

(0.047) 

0.136*** 

(0.048) 

lr,(  Distance) 

-0.266* 

(0.156) 

-0.337** 

(0.169) 

-0.471* 

(0.241) 

-0.052 

(0.202) 

-0.082 

(0.222) 

-0.137 

(0.366) 

ln( Exchange) 

0.068 

(0.053) 

-0.000 

(0.054) 

0.084 

(0.058) 

0.142*** 

(0.055) 

0.086 

(0.059) 

0.161** 

(0.063) 

Language 

-0.301 

(0.320) 

-0.259 

(0.390) 

-0.510* 

(0.301) 

-0.295 

(0.368) 

-0.295 

(0.498) 

-0.483 

(0.389) 

In(filtfay) 

0.006 

(0.020) 

0.005 

(0.020) 

0.005 

(0.019) 

0.003 

(0.023) 

0.002 

(0.023) 

0.003 

(0.022) 

In(salmonella) 

0.008 

(0.020) 

0.005 

(0.019) 

0.008 

(0.020) 

0.023 

(0.021) 

0.021 

(0.021) 

0.020 

(0.021) 

In(noproeess) 

0.064** 

(0.028) 

0.063** 

(0.028) 

0.064** 

(0.027) 

0.046 

(0.029) 

0.045 

(0.029) 

0.046* 

(0.027) 

In(vetdragres) 

0.051** 

(0.026) 

0.049* 

(0.025) 

0.052* 

(0.026) 

0.061** 

(0.028) 

0.059** 

(0.026) 

0.063** 

(0.029) 

Upper-middle 

0.194 

(0.429) 

0.143 

(0.543) 

Lower-middle 

1.174*** 

(0.374) 

1.011** 

(0.404) 

Low  Income 

0.548 

(0.968) 

-0.314 

(0.919) 

NAFTA 

0.564 

(0.614) 

1.549* 

(0.855) 

MERCUSOR 

0.057 

(0.681) 

0.886 

(1.005) 

ASEAN 

-0.035 

(0.257) 

0.218 

(0.221) 

APEC 

1.059* 

(0.415) 

1.121* 

(0.524) 

ANDEAN 

-0.420 

(0.481) 

-0.239 

(0.502) 

Hausman 

4.01 

6.19 

1.02 

795.05***a 

892.78***® 

10.44 

BP  hetero 

105.92 

79.73*** 

137.15*** 

67.56*** 

59.07*** 

47.76*** 

Observations 

347 

347 

347 

347 

347 

347 

R1  overall 

0.44 

0.52 

0.60 

0.29 

0.37 

0.51 

Waldx2 

71.85*** 

86.97*** 

150.28 

48.98*** 

58.40*** 

88.49 

Note:  a.  For  these  two  models,  although  the  Hausman  tests  support  the  fixed  effects,  the  LM  tests 


support  the  random  effects.  For  the  comparability  with  other  four  models,  only  the  random 
effects  are  reported. 
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Table  4  reports  the  results  of  the  four  possible  violations  within  the  charge  of 
adulteration.  The  results  in  the  six  models  reject  Hypothesis  1  as  all  significant 
coefficients  are  positive.  The  most  probable  reason  for  this  outcome  is  the  same 
as  mentioned  in  the  previous  section;  the  increasing  violations  are  the  result  of 
an  increasing  level  of  seafood  imports. 

It  is  noteworthy  that  filthy  and  salmonella  are  the  two  most  frequent  violations 
but  their  coefficients  are  insignificant,  while  the  coefficients  on  the  less  frequent 
violations,  noprocess  and  vetdrugres,  are  significant.  Noprocess  is  significant  in 
four  models  (0.064,  0.063,  0.064,  and  0.046,  respectively)  and  the  lowest 
frequent  violation,  vetdrugres,  is  significant  in  all  six  models.  Following  the 
explanation  in  the  charge  models,  the  reason  might  be  that  the  increasing  imports 
strongly  stimulate  the  cases  of  noprocess  and  vetdrugres .  Regarding  filthy  and 
salmonella ,  these  two  violations  are  simply  not  affected  by  the  growth  of  trade 
and  the  reason  may  be  there  are  other  determinants  to  control  them,  for  example, 
some  biological  or  pathological  reasons.  However,  for  noprocess  and  vetdrugres , 
perhaps  since  they  are  not  controlled  by  some  particular  factors  then  they  are 
heavily  determined  by  the  demand  and  trade.  Especially,  vetdrugres  is  easily 
influenced  while  noprocess  is  not,  which  could  reflect  the  fact  that  it  is  easy  to 
encourage  exporters  using  more  unsafe  animal  drugs  {vetdrugres)  to  respond  to 
the  increasing  trade  but  it  is  not  easy  for  the  violation  of  noprocess  to  do  that. 
Therefore,  Hypothesis  2  is  rejected  on  all  accounts. 

Regarding  the  other  variables,  the  signs  and  significances  of  their  coefficients 
are  similar  to  that  in  Table  3.  Of  note  is  that  NAFTA  countries,  i.e.  Canada  and 
Mexico,  have  positive  effects  on  the  volume  of  US  seafood  imports.  It  is  easy  to 
explain  since  the  two  countries  are  contiguous  to  the  US;  therefore  the  trade 
volume  can  be  larger  than  other  countries. 

Selection  Models  and  Marginal  Effects 

Economically,  it  is  important  to  calculate  the  marginal  effects  of  some  key 
variables.  In  the  seafood  trade,  the  export  or  import  values  would  conceal  the 
fact  that  some  species  have  zero  trade  values  in  some  specific  years.17  Therefore, 
a  better  way  to  calculate  marginal  effects  is  to  run  a  model  setting  each  single 
species  or  a  group  of  species  with  zero  trade  values  as  the  dependent  variable. 
Thus,  a  full  marginal  effect  of  a  variable  is  composed  of  two  parts:  extensive 
margin  (the  probability  of  the  trade  before  trade  taking  place)  and  intensive 
margin  (the  actual  effect  on  the  trade  after  it  taking  place).  If  the  full  marginal 

17  The  data  in  Table  3  clearly  show  that  the  minimum  value  of  total  import  is  larger  than  zero, 
while  the  minimum  value  of  shrimp  and  tuna  is  zero. 
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effects  of  all  species  are  found,  then  the  whole  effects  of  the  trade  can  also  be 
obtained.  For  simplicity,  this  paper  only  calculates  the  full  marginal  effects  of 
shrimp  (including  prawns)  and  tuna,  not  only  because  these  two  species  consist 
of  the  main  seafood  import  in  dollar  value  (34.0%  in  the  dataset)  but  also 
because  they  are  the  major  sources  of  the  charges  and  violations.  Shrimp  alone 
accounts  for  58%  of  the  Salmonella  violations  in  2001  (Buzby,  Unnevehr,  and 
Roberts,  2008,  p.  1 16). 

On  the  other  hand,  the  violation  of  Salmonella  will  be  selected  as  the  only 
independent  variable  of  the  trade  policies  for  two  reasons.  First,  Salmonella  is 
the  second  most  frequent  violation  within  the  most  common  charge, 
Adulteration  (accounting  for  21.8%  of  total  refusal  cases  based  on  Table  1  data), 
and  is  a  good  representative  of  specific  violations.  Second,  since  not  all  import 
value  but  just  part  of  it  is  selected  as  dependent  variable  and  to  balance  the  two 
sides  of  the  model,  Salmonella  might  be  the  best  choice  of  the  violation  relating 
to  shrimp  and  tuna  because  most  violations  of  Salmonella  occur  on  the  two 
species  (Buzby,  Unnevehr,  and  Roberts,  2008,  p.116)..  Thus  the  model  can  be 
specified  as  follows: 

ln( shrimptun cft  )  =  J30  +  ln( GDPt )  +  ln( SeafoodExprtit ) 

+  P3  ln( Distancei )  +  j34  ln( Exchangelt )  +  fi5  ln( salmonella  )  (5) 

+  p6language+  e. 


where  shrimptunaj  represents  the  total  import  value  or  volume  of  shrimp  and 
tuna;  all  other  variables  are  the  same  as  in  Model  1  and  Model  4.  Since  this  is 
specified  as  a  log-log  model,  except  for  the  language  variable,  the  resulting 
coefficients  are  the  elasticities. 

The  estimation  method  is  Heckman  selection  method  using  the  maximum 
likelihood  estimator  with  selection  model  and  outcome  model.  In  the  selection 
model,  following  Disdier  and  Marette  (2010)  and  Tran,  Wilson,  and  Anders 
(2011),  language  is  chosen  as  the  excluded  variable.  Language  is  only  included 
in  the  selection  model  and  will  be  excluded  in  the  outcome  model.  Table  5 
reports  the  results  of  the  gravity  model  using  the  Heckman  estimation  method. 
White  robust  standard  errors  are  used  to  eliminate  the  heteroskedasticity.  In 
addition,  because  the  sample  size  is  relatively  small,  the  two-stage  efficient 
estimator  is  not  used.  Essentially,  the  results  of  the  two  methods,  maximum 
likelihood  and  two-stage,  are  similar.  Thus  only  that  of  the  former  method  is 
reported. 
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As  the  Wald  %2  tests  of  Rho=0,  i.e.  whether  the  residuals  of  the  selection  and 
outcome  models  are  correlated,  are  insignificant  (0.00  and  0.01,  respectively), 
the  Heckman  method  for  this  dataset  is  not  justified.18  As  a  result,  we  will  not 
consider  the  two  selection  models  for  the  explanation  of  the  policy  impact  and 
for  the  marginal  effects. 

Table  5:  Selection  Models  of  Refusal  Violation  on  U.S.  Seafood  Imports,  2000-2010 


Dependent  variable: 

Value  in  U.S.  dollar 

Volume  in  kilogram 

Shrimp  and  Tuna 

Selection 

Outcome 

Selection 

Outcome 

constant 

-1.525 

(2.393) 

16.938** 

(1.844) 

-1.424 

(2.475) 

15.856  *** 
(1.935) 

In(GDP) 

0.019 

(0.060) 

0.102** 

(0.040) 

0.019 

(0.058) 

0.078* 

(0.044) 

In  (Sea  foodExport) 

-0.032 

(0.105) 

-0.333*** 

(0.088) 

-0.036 

(0.105) 

-0.366*** 

(0.091) 

In(Distance) 

0.332*** 

(0.118) 

-0.611*** 

(0.158) 

0  327*** 

(0.123) 

-0.550*** 

(0.168) 

In(Exchange) 

0.102*** 

(0.039) 

0.252*** 

(0.042) 

0.101*** 

(0.039) 

0.265*** 

(0.043) 

In(salmonella) 

0.932*** 

(0.354) 

1.165*** 

(0.087) 

0.938*** 

(0.362) 

1.154*** 

(0.091) 

Language 

0.293 

(0.210) 

0.283 

(0.207) 

Observations 

347 

347 

"  Wald  xr(5) 

257.84*** 

239.27*** 

Rho 

-0.012 

-0.038 

Lambda 

-0.026 

-0.083 

Waldx2(l)  (Rho  -  0) 

0.00 

0.01 

For  the  two  outcome  models,  the  Wald  x2  tests  (257.84  and  239.27,  respectively 
in  value  and  volume  models)  and  all  coefficients  are  significant.  Therefore,  they 
can  be  applied  to  explain  the  policy  impact.  As  discussed  above,  the  positive 
coefficients  of  salmonella  (1.165  and  1.154,  respectively)  reflect  that  the 
changes  of  seafood  trade  induce  the  changes  of  the  violation  of  salmonella.  The 
coefficients  of  GDP  and  distance  are  reasonably  positive  and  negative, 
respectively.  The  coefficients  on  SeafoodExport  are  negative  and  may  deserve 
more  work. 


18  Together  with  language,  another  excluded  variable  for  this  Heckman  model,  including  the 
free  trade  areas  such  as  NAFTA,  APEC,  ASEAN  and  their  combinations,  is  also  computed. 
But  the  Wald  %  tests  are  still  insignificant. 
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Regarding  the  marginal  effects,  because  the  Heckman  method  is  not  justified  but 
the  impact  of  salmonella  is  significant  in  the  outcome  model,  the  extensive 
margin  can  be  neglected  and  the  full  marginal  effects  consist  only  in  the 
intensive  margin.  Because  the  coefficient  of  a  log-log  model  is  just  the  elasticity 
or  the  intensive  margin,  and  therefore  the  marginal  effect  of  the  violation  of 
salmonella  is  1.165  and  1.154  for  value  and  volume  models,  respectively.  In 
other  words,  conditional  on  the  trade  taking  place,  if  the  cases  of  salmonella 
increase  by  1%  then  the  U.S.  import  of  shrimp  and  tuna  will  increase  by  1.165% 
and  by  1 . 1 54%  in  value  and  volume,  respectively.  However,  based  on  the  logical 
relationship  between  trade  flow  and  the  violation,  it  is  accurate  to  say  that  if  the 
U.S.  imports  of  shrimp  and  tuna  increases  by  1.165%  and  by  1.154%  in  value 
and  volume,  respectively,  then  the  cases  of  salmonella  will  increase  1%. 

Conclusions 

This  paper  analyzes  the  effects  of  seafood  refusal  policies  by  the  U.S.  FDA  on 
the  trade  flows  to  U.S  using  a  gravity  model  framework.  The  refusal  policies  aim 
to  protect  the  health  of  the  U.S.  domestic  consumers.  Some  adverse  effects  of  the 
policies,  however,  may  arise  at  the  same  time.  The  topic  of  this  paper  is  whether 
the  refusal  policies  distort  the  U.S.  seafood  imports  from  the  world  markets.  The 
general  conclusion  is  that  these  policies  do  not  significantly  impede  the  free 
trade  of  seafood  satisfying  the  U.S  safety  requirements. 

Two  hypotheses  are  tested  in  the  paper.  First,  for  three  charges  (Adulteration, 
Insanitary,  and  Misbranding)  and  four  main  violations  {filthy ,  salmonella , 
noprocess ,  and  vetdrugres)  within  the  charge  of  Adulteration,  the  signs  of  their 
coefficients  are  not  negative,  as  expected,  but  rather  they  are  all  positive,  with 
one  exception  of  that  of  vetdrugres  in  Model  6.  That  means,  besides  the 
exception,  all  of  the  policies  have  a  positive  influence  on  the  seafood  imports,  i.e. 
the  more  refusal  cases  there  are,  the  more  imports  there  are.  Apparently,  it  is  not 
the  logical  relationship  between  the  refusal  policies  and  the  trade.  On  the 
contrary,  the  most  possible  explanation  is  that  the  increasing  imports  induce  the 
increasing  refusal  cases,  which  is  a  reasonable  mechanism  based  on  the  demand 
side  of  the  domestic  seafood  consumption  after  the  implementation  of  the 
boarder  measures.  Specifically,  the  safety  requirements  by  the  FDA  raise  the 
consumers’  awareness  of  the  healthy  import  seafood.  By  consequence,  the 
domestic  demand  and  thus  the  imports  of  the  seafood  increase,  which,  as  a  result, 
lead  to  more  refusal  cases.  This  mechanism  of  “demand  pull  refusal”  deserves 
further  study  if  the  data  is  available,  as  there  is  presently  very  little  literature  that 
discusses  it. 
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Second,  except  the  coefficients  of  Adulteration  in  the  value  models  (column  1,  2, 
and  3  in  Table  3),  all  others  fail  to  confirm  the  hypothesis  that  the  higher  the 
occurrence  frequency,  the  higher  the  statistical  significance.  For  the  three  value 
Models,  the  conclusion  is  straightforward.  Since  the  charge  of  Adulteration  has 
highest  occurrence  frequency,  it  certainly  has  a  significant  relationship  with  the 
total  import  value.  For  the  volume  models  (column  4,  5,  and  6  in  Table  3), 
however,  the  relation  between  occurrence  frequency  and  import  volume  is  not 
significant.  The  reason  might  be  that  the  growing  import  volume  has  direct  effect 
only  on  Misbranding  cases  but  not  on  other  cases.  Regarding  the  violation  cases, 
this  hypothesis  is  completely  not  true.  A  possible  explanation  is  that  it  is  not  the 
trade  factor  but  some  biological  or  pathological  factors  could  determine  the 
occurrence  frequency  of  the  violations. 

In  addition,  marginal  effects  of  the  violation  of  salmonella  on  the  imports  of 
shrimp  and  tuna  are  investigated  using  the  Heckman  selection  model.  The  results 
show  that  the  Heckman  method  is  not  justified;  thus,  the  full  marginal  effects 
consist  only  in  the  intensive  margin.  It  is  worth  to  noting  that  the  causal 
relationship  is  1.165%  and  1.154%  of  value  and  volume  changes,  respectively, 
lead  to  1%  change  of  the  cases  of  salmonella ,  but  not  vise-versa. 

Regarding  the  policy  implication,  because  the  two  hypotheses  are  rejected,  the 
results  of  this  paper  indicate  that  the  refusal  policies  of  U.S.  FDA  generally  have 
no  significant  impact  on  the  seafood  trade  to  the  U.S.  at  the  levels  of  both  main 
charges  and  violations.  Therefore,  these  policies  can  bring  benefits  to  U.S. 
markets  not  only  from  the  perspective  of  free  trade  but  from  that  of  consumers’ 
health  and  social  welfare. 
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Appendix 

Table  Al:  33  Leading  Seafood  Exporting  Countries  to  US  and  the  Related 

Free  Trade  Areas 


Free  Trade  Area 

Country 

APEC 

Canada,  Chile,  China,  Indonesia,  Japan, 
Mexico,  New  Zealand,  Peru,  Philippines, 
Russia,  Singapore,  Taiwan,  Thailand 

ANDEAN 

Colombia,  Ecuador,  Peru,  Venezuela 

ASEAN 

Indonesia,  Philippines,  Singapore, 

Thailand 

MERCOSUR 

Argentina,  Brazil 

NAFTA 

Mexico,  Canada 

Other  Countries 

Australia,  Bahamas,  Bangladesh,  Costa 
Rica,  Denmark,  Guyana,  Honduras, 

Iceland,  India,  Nicaragua,  Norway, 
Panama,  South  Africa,  Trinidad  and 
Tobago,  United  Kingdom 
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